1620 "CRITICAL PATH SCHEDULE" 
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DISCLAIMER 



Although each program has been tested by its contributor, 
no warranty, express or implied, is made by the contributor 
"or any User's Group, as to the accuracy and functioning of 
the program and related program material, nor shall the fact 
of distribution constitute any such warranty, and no responsibility 
is assumed by the contributor or any User's Group, in connection 
therewith. 



COMMON USERS GROUP PROGRAM REVIEW AND EVALUATION 
(fill out in typewriter, ink or pencil) 

Program No. Date 

Program Name: 

1. Does the abstract adequately describe what the program is and what Yes No_ 

it does ? 

Comment 

2. Does the program do what the abstract says ? Yes No_ 

Comment 

3. Is the description clear, understandable, and adequate? Yes No_ 

Comment 

4. Are the Operating Instructions understandable and in sufficient detail? Yes No_ 

Comment 

Are the Sense Switch options adequately described (if applicable)? Yes No_ 

Are the mnemonic labels identified or sufficiently understandable ? Yes No_ 

Comment 

5. Does the source program compile satisfactorily (if applicable)? Yes No_ 

Comment 



6. Does the object program ran satisfactorily? Yes No_ 

C om m ent ; 

7. Number of test cases run Are any restrictions as to data, 

size, range, etc. covered adequately in description? Yes No_ 

Comment 

8. Does the Program meet the minimal standards of COMMON? Yes No_ 

Comment ' 

9. Were all necessary parts of the program received? Ye s No 
Comment 

10. Please list on the back any suggestions to improve the usefulness of the program. 
These will be passed onto the author for his consideration. 

Please return to: Your Name 

IBM Corporation Company ; 

Program Information Department 



40 Saw Mill River Road Address 

Hawthorne, New York 10532 - 
Attn: PREP FORM COORDINATOR Users Group Code 



|5) THIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S PROGRAM REVIEW ANI 
EVALUATION PROCEDURE. NONME MBERS ARE CORDIALLY INVITED TO PARTICIPATE 
IN THIS EVALUATION. 
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1620 "Critical Path Schedule" 
Bar Graph Generator Program 



DECK KEY 



1. Filling Station Sample Problem - Output cards 
from "LESS," file number 10.3.003, to be used 
as input for this program - 46 cards 

2. Object Deck - 84 cards 

the numbering is in columns 77 through 80 

3. Source Deck 



Author: Donald C. Walker 
Dravo Corporation 
Engineering Works Division 
Computer Services Department 
Pittsburgh 25, Pennsylvania 



Modifications or revisions to this program, as they occur, 
will be announced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce- 
ment occurs, users should order a complete new program 
from the Program Information Department. 



1620 USERS Group Library 



Program Abstract 



Title (If subroutine state in Title ) 1620 "Critical Path" Schedule Bar Oraipfa 



generator P^uw 



Subject Classification 10.3 



Author; Organization: Pn»«ia C. Wfi* »r, PraTQ CorDOTati ^, K^ff" 1 peering Works 
DlvlBlon, Pittsburgh 25, Pennsylvania 



Direct Inquires to: 

Nam e Donald C. Walker Address Pittsburgh 25. Penna. ' 

^avo^Corgoratloo, Computer Services Dept. Phone 771-1200, Bet. 592 | 

Purpose/Description: To represent a large volume of n umerical output data from j 

the "LESS" critical path program In bar graph form. ; 



Mathematical Method: 



Restrictions. Range: Lat,,t fi a<fth myantto g ra«t*r fch.n a,y Ityi, mm. 



Storage Requirements: 39 > 30^ digits of memory. 



Equipment Specifications: 

Memory 20K 40K _JL 60K K Automatic Divide: Yes No 

Indirect Addressing: Yes No x Other Special Features Required 

Transfer nuaerlcal atrip ( TBS -727 Instruction. ~ 



Additional Remarks ( Include at author's discr etion: Language; Fixed/Float. Relocat 
ability) (Optional: Running time; Approximate number of times run successfully; Pro- 
RramnunR Hours ) This program may easily be adapted and recompiled for graphing 
activities vlth a latest finish beyond day »30» The procedure Is described in 



det a il vl thin the contents of the program write-up. 
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"Critical Path Schedule" Bar Graph Generator Program 



DESCRIPTION 

The purpose of this program is to represent a large volume of 
r.uraerical output data from the "LESS" (program IO.3.OO3) critical 
path program in a form which is readily understandable to those people 
who must use the results. It is a problem to utilize efficiently a 
numerical listing of several hundred activities along with their 
respective start dates, finish dates, and float times. 

This program will generate a series of bar graphs using the "LESS" 
output cards as one pass input. There is no limitation as to the number 
of bars to be graphed. All "dummy" cards are ignored. H oweve r a bar 
cannot be graphed beyond a latest finish of ^30 days above the lowest 
index day used. This is because of memory limitations of the program. 

If an activity has a latest finish beyond U30 days, it is very 
easy to recompile the program by adding only three source deck cards 
and adjusting the ten "TITLE" declarative source cards. This pro- 
cedure is outlined in a later paragraph. 
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"Critical Path Schedule" Bar Graph Generator Program - continued 



PROGRAM ABSTRACT 

The program was written in SPS (l620 - SP-020 system). A subroutine 
deck is not necessary for operation. A total of 3930b locations of memory 
is required for the program as written. Fixed point arithmetic is used 

throughout . 

One full page of activities (31) is read into the computer for each 
series of computations. Successive pages are used If needed to continue 
the graph out in a horizontal direction. The highest value of the latest 
finish figures for each page of activities is used to determine only the 
number of pages necessary to fully express each set of activities. 

A title description card is punched starting the first page of each 
set of activities to be illustrated. The last group read in may be less 
than 31 in number. In this case the program allows for enough blank cards 
and vertical index cards to completely fill out the last sheets. 

All numeric and descriptive information contained on the "LESS" output 
cards in columns 1 through 50 is transferred into a work area of storage 
labeled "STORK" . In this area of memory beyond the Job description three 
symbols are placed at the proper addresses to represent the earliest start, 
duration, free float, and remaining total float. Address modification is 
used throughout to do this and to punch them out on cards sheet by sheet 
for listing. 

The symbol (X) represents a day duration of a job, the symbol (*) 
represents a day of free float, and finally the symbol (o) represents 
the total float minus the free float. 

The following illustrations are given to show how these symbols are 

used in'the bar graphs. 

I XXXXX*»** 0000 

This bar represents a Job of five days, four days of 
free float, and eight days of total float. 

II XXXXXX 

This bar represents a critical job of six days. 

Ill XXoooo 

This bar represents a two day Job with four days of total 
float. (Ho free float) 
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"Critical Path Schedule" Bar Graph Generator Program - continued 



PROGRAM ABSTRACT - continued 

Total float time is the time an activity Bay be delayed without 
changing the minimum project completion time. Free float time is the 
length of time the start of an activity may be delayed without changing 
the earliest start for another activity. 

It should be noted that each activity in Figure k of the sample 
problem is shown on the graph as starting one day later than the 
earliest start time as listed in figure 3. Actually the listed time 
represents the number of days which must have passed before a Job cam 
begin, so the graph shows each Job as starting on the next day. The 
last day of total float on the graph corresponds exactly with the 
latest finish day as it appears on the Hating In Figure 3» 



"Critical Path Schedule" Bar Graph Generator Program - continued 



CONSTKOCTION OF GRAPHS 

Constructing the complete graph from the sheets as they come from 
the printer is very simple. The IBM '♦07 printer is recommended using 
11 inch page depth paper for which the program was written. The printer 
should be set to begin printing at the very top of the first sheet. 
Then all subsequent printing will be in the proper location. 

After printing all sheets pertaining to a set of activities (page) 
are torn apart. Each sheet must be trimmed on the right hand side just 
beyond the last vertical index character (i). Then using scotch tape 
or a glue application the graph is extended horlxontally by putting each 
sheet to be added under the previous sheet at the left, and attaching. 
This procedure is repeated for each set of activities. The next set is 
easily identified by the Job description printed out on the first sheet 
•long with each activity description and the relndexlng of days. 



EQUIPMENT HBCESSARY. 

Uq,000 digit memory capacity 

Transfer numerical strip (THS-72) instruction feature. 



1622 card read-punch unit. 
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"Critical Path Schedule" Bar Graph Generator Program - continued 



OPERATING PROCEDURE 

1. Punch 1 heading card with full project title description 
All 80 columns of this card may he used: 

Place this card in front of Input deck after reserving all 
other heading cards. 

2 . Remove last card of "LESS" output deck, which contains "project 
completion tine" . Replace this card vltb a blank card. Input 
deck is now ready. 

3. All program switches off. 

k. PARITY SWITCH, I/O SWITCH, and PLOW SWITCH - all set 
on PROGRAM. 

5. Load punch hopper on 1622 unit with blank cards. 

6. Place object deck for prograa in read hopper followed by input 
deck arranged as described above. 

7* Clear memory. 

8. Press RESET. 

9. Press LOAD. 

10. Press FUSCH START. 

11. When prograa has read all cards and punched output, it will stop 
with a kQ in the operation register. 

12. All punched output cards are then listed on an IBM koj printer. 



OPERATING TIME 

To give the reader an idea of computing and printing tine involved, a 
critical path" schedule on which this program was tested is cited. This 
schedule involved approximately 700 cards (dummies included) upon which the 
computer acted and punched out nearly 3000 bar graph cards in 30 minutes. 
About 20 minutes of printing time on the IBM UCTf printer was required for 
a full listing. 
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"Critical Path Schedule" Bar Graph Generator Program - continued 



Adapting Program For Graphing Activities With a Latest Finish Date Beyond 1»30. 

Sort "LESS" output deck by latest finish dates In column* 68, 69, acd 
70. Determine highest value. Sort the same deck by earliest start dates 
in columns 53, 5 1 *, and 55. Determine the lowest earliest start value. If 
the difference between the lowest earliest start and the highest latest 
finish is U30 or less these activities may be gr a phed with only one alter- 
ation to the SPS source program and recompilation. If the difference Is 
greater than ^30 more than one alteration is necessary and the project 
may be graphed in steps. 

Insert a declarative statement card (EES DC 3, XXX} into the source 
deck following the "DORG" card where XXX is the lowest earliest start 
value or preferably the next lower number dlvlsable by 10. (if this value 
is U30 less than the highe st la test finish). Relndex 10 declarative state- 
ment cards beginning with "TITLE" card using XXX as the first number after 
DAY - Shift the (DAY-) back 2 columns If XXX Is 3 digits. 

Prepare a new source card (S LF, EES) and place as the second card 
after the card labeled TRUS" In the source deck. Prepare another 
source card (S ES, EES) and place In the source card Immediately in front 
of card labeled "DICK". 

Recompile this source deck and use with special input cards. 
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38524 39 36377 00400 



• P ADDRESS OF ?PLOTn NOW SET TO GRAPH NEXT JOB 

B FLAG 
PUNCH TFM FLAG £6, INPUT-1 
TFM CTR4,0l,l0 

• BEGIN PUNCHING CARDS 
NEW WACO BLANKS 



3e536 
38548 
3e560 
38572 
36584 
38596 
386C8 
38620 
38632 
36644 
38656 
38668 
38660 
38692 
38704 
38716 
38 728 
_38_740 
38752 



38776 
JL8788 

38800 
JNB812 

38824 
_it836 

38848 

38860. 



38672 
38884 



CP 


P/L 


Q PG LN 


LABEL 


MNEM 


OPERANDS AND 


14 


35412 


-C0C1 




CM 


CTR4.1 


46 


38584 


01200 




BE 


• 636 


39 


36377 


00400 




WACD 


BLANKS 


49 


38596 


coooo 




B 


«E24 


39 


C0403 


C0400 




WACD 


HCR 


39 


36377 


CC400 




WACD 


BLANKS 


14 


35412 


-0001 


DAYCD 


CM 


C1R4, 1 


47 


38680 


01200 




BNE 


CHANGE 


39 


35417 


C0400 




WACD 


TITLE 


16 


38638 


L5417 




TFM 


• -6, TITLE 


16 


38619 


-00C1 




TFM 


DAYCDUl , 1 


49 


38716 


00000 




B 


GO 


11 


38619 


-0001 


CHANGE 


AM 


•-61,1 


l\ 


38636 


-0160 




AM 


•-54,160 


49 


38608 


00000 




B 


DAYCD 


16 


35414 


000-0 


GO 


TFM 


CARD, 00, 10 


39 


05613 


C0400 


JOB 


WACD 


STORE 


11 


38734 


-0960 




AM 


• -6,96.0 


11 


35414 


000-1 




AM 


CARD, 1,10 


14 


35412 


-0001 




CM 


CTR4,l 


47 


38812 


01200 




BNE 


TCM 


39 


36537 


00400 




WACD 


INDEX1 


49 


38824 


00000 




B 


JOHN 


39 


36697 


00400 


TOM 


WACD 


I NDEX2 


24 


35414 


00563 


JOHN 


C 


CARD, COUNT 


47 


38728. 


01 300 




BL 


JOB 


14 


00563 


-0031 




CM 


COUNT, 31 


46 


38992 


01200. 




BE 


FIN 








• FILLS OUT SHEET WITH 


26 


00565 


00563 




TF 


FINISH, COUNT 


39 


36377 


«C400 


HIT 


WACD 


BLANKS 


U 


C0565 


000-1 




AM 


FINISH,!, 10 



PAGE 



5-A 



IF SET IS LESS THAN 31 CARDS 



38908 
3g920 



38932 
389 44 
38956 
38968 
38980 

_38992 
390C4 
39016 
39028 
3504C 
39052 
3S064 

.39076 



14 35412 

_46 38956_ 

39 36537 

49 38968 

39 36697 

14 00565 



-0001 
01100_ 
C0400 
00000 



00400 
-0031 



DON 
ROB 



47 38e84 
24 35412 
47 39196 

14 00563 
47 39292 
16 37666 
16 37678 
16 37606 
16 37611- 



01300 
C5533 
01200 
-0031 
01300 
-5713 
-5712 
-5771 
-JU3_l 



FIN 



CM 

BH 

WACD 
B 

WACD 

CJL 

BL 

C 

BNE 

CM 

BL 

TFM 

TFM 

TFM 

TFM 



CTR4.1 

DCN _ 

INDEXl 

ROB _. 

INDEX2 

FINISH, 3_1 

HIT 

CTR4.PAGE 

INCR 

COUNT, 3 i 
HALT 

CLEAR66,STOREUO0 
C0D&6,ST0REt99 
ABLE£6,ST0REC158 
A8LE&11, INPUT £158 



J? 



LCCTfv 


CP 


P/L 





39C88 


16 


38734 


-5613 


3S ICC 


16 


37774 


-C681 


391 12 


16 


37798 


-0591 


35124 


16 


37719 


-6573 


39 1 36 


16 


38026 


-0721 


1 4e 


16 


38C50 


-0731 


3S16C 


16 


37618 


-C572 


39172 


16 


00563 


COO-O 


35184 


49 


37012 


OOOCO 


39196 


11 


35412 


000-1 


392C8 


16 


38734 


-5613 


.352 2 C __1.6_ 


J 9 24.3. 


-000.1 


39232 


14 


35412 


-OOCO 


39244 


46 


38524 


01200 


39256 


11 


38734 


-0160 


39268 


11 


39243 


-0001 


3928C 


.49 


_39232_ 


.0.0000 


39292 


48 


00000 


00000 


36856 









PG LN LABEL MNEM OPERANDS AND REMARKS 

TFM JCBC6, STORE 

TFM BILLE6, INPUTU06 

TFM DICKC6, INPUTC18 

TFM JACKC11.STOREC960 

TFM T0TALC6, INPUTS 148 

TFM FREE 66, INPUTC158 

TFM BAKERC6, INPUT-1 

TFM COUNT, 0, 10 

B READ 

INCR AM CTR4.1.10 

TFM JCB66, STORE 

. TFM »E23,1 



PAGE 



C-A 



• BEGIN PROCEEDURE FOR GETTING tJOBn INSTRUCTION CORRECT FOR NEXT PAGE 



CCMPR 



HALT 



CM 
BE 
AM 
AM 

. B 
H 

DEND START 



CTR4, 
NEW 

J0BC6,160 
•-25, 1 

CCMPR 



c 



3LQCK DIAGRAM FOR BAR GRAPH GENERATOR PR 06. 

PAGE. I S 




declarative: statements 



HDR 

COUHT 

r/HISH 

CHECK 

INPUT 

PACE 

PA6EA 

LF 

DTL 

STORE 

SLA N K 

CTR 

CTR2 

ES 

DUH 

X0X 

ASTK 

LTR 

CTR3 

IF 

FF 

CTRA 
CARD 
TITLE 



BLANKS 
INDEXi 
M0CX2 



DAC 
DAS 
OAC 



OAC 
OAC 
OAC 



oc 
oc 

OAC 
OAC 
OAC 
OAC 
OAC 
OAC 
DAC 
OAC 
DAC 
OAC 
OAC 
OAC 
OAC 
OAC 
OAC 
PA C 



24«0 

Z,0 

5 

i5jOu«ATioN excEroa limits or p*o»*am&, 

14 880 

i> >, 

2-1 
5,0 



s, o 

5, 

2-.0 
° 

50, X J OUR COST 40 

3 0, 
5 0, 
SO, 
5o, 
5°> 



DESCRIPTION 



50, 

40, 

4-0, 

50, 

30,1 

50, 

30, 



J 


20 


30, , 




40 


50 


&0 


70 


90 


100 


110 


120 


140 


ISO 


160 


170 


190 


2ao 


210 


220 


240 


tSO 


260 


2 70 


290 


300 


310 


320 


340 


J50 


360 


3 70 


390 


40<3 


410 


420 



130,, 
180,, 
210,, 

2 60,, 

3 30,, 

3»e»j 
A to,. 



I frTAHTl HMD HOU j 



COMPUTER 
TECHNOLOGY 
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SET FLAGS 


SF 


COUNT - 1 


SF 


Finish - 1 


SF 


ff-a 


SF 


TP -A 


SF 


Chech. -a> 


SF 


plot 


SF 


PLOT* + z. 


SF 


LP -4 


SF 


es -4 


SF 


OUR - 3 


SF 


Clear tZ. 



TTM £ouwr,o > iO 




r o • «*Am 



(21 



f«,e Z- B 



AM * -S 
neat 


"4, » 60 






Am tfeuwT, 1 



gl «EAp 



Reads In 3i C. 



nrj^ At A Ti'wie 










- 



Rgwriul TFM 40£»U,31 









AM * 

Imtttm* 
Of TRAMS 
if «»*~ 


-fcj 160 





PA6L 5-B 




AM CTRji^iQ 



Punch 




AM **-4z. 16O 





AM »-6jl60 



AM *-5o } 960 
Mii'.ty ABIE "p"»ti*m 



M.i.VV ABU V«^r«i 



PA5E g-B 



r 






^^1551" *nMrc*i«», BLANK. 



5o 



AM 


^ i 

























23 



4M Ci.EAR+fc,ioo 



t 



A*M ODD+bjioo 



AM JACK. -Hlj960 

- 



\bill\ 

THS IMrUT+IOOjES 







AM i&o 



PA6L 7-B 



THS 'War •«- I6,0<f£ 






AM *• 


-6,160 




PA6E8-B 



Plots Job D«r»tl'«K. 







P/OT TF 


- 














TF + Pi 0T+& 

Tr.. ( i>'. t prtMt^t rut 













AM *"*2 , 3. 



AM CTRZ t 1 



BL PLOT I _ 




ItotAI. | 
THS XHPUT + I+1jTF 






AM »-< 


IfcO 
L iU»t. -f.r 
i«»t jot . 
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AM *- 


6 , /CO 






TFM C TR 3j O 
z<r« up £««.~ter 




TF * -r 18, PtOTffi 
M«'<- 4 PIOTA t»Ht«p 
i~l<-»e PtoT /tft nff 



PI ots 
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CF 
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F».^. T.t«l n.«t- 
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8 
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all -flo.t „r 
-f<*e -fl — T 
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AM CTHSjl 
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r 
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- 
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s Pi.or +6.,, OUR 
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Cfrreet "p" &<Mr«tS into <i<>6 / V 
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FIGURE 2 



INPUT FOR CRITICAL PATH PROGRAM 



I J CUR COST OQ DESCRIPTION CREW 



1 


2 


2 


LAYOUT AND EXCAVATE 


■ 


1 


3 


15 


ORDER * DEL LT STDS * SIGNS 




1 


12 


30 


ORDER * DEL HYDRAULIC LIFT 




1 


1* 


3 


ERECT FENCE 


12 


1 


22 


20 


ORDER * DEL FUEL TANKS 




1 


25 


10 


ORDER * DEL AIR COMPRESSOR 




1 


26 


20 


ORDER * DEL GREASING EQUIP 




! 


32 


25 


ORDER * DEL FUEL PUMPS 




2 


3 


1 


CONST LIGHT SIGN FCUNDATI CNS12 


2 


10 


3 


CONST BLDG FOUNDATIONS 


12 


2 


12 


1 


CONST HYD LIFT FOUNDATIONS 


12 


2 


20 


5 


! NSTL EXT CCNDT+PIPG * CNECT 


3 


2 


22 





DUMMY 




J 


28 


?. 


1 NSTL LIGHT STANDARD* SIGNS 


2 




23 


i 


GLAZE WINDOWS 


2 


4 


24 


2 


INSTALL DOORS 


2 


6 


20 


4 


INSTALL TANK PIPING 


1 


8 


k 


10 


ERECT BUILDING ROOF 


2 


10 


43 
43 


3 


1 NSTL 1 NT PIPING + CONDUIT 


3 


12 


j 


INSTALL HYDRAULIC LIFT 




14 


44 


1 


FINAL INSPECTION 




15 


18 


2 


FORM * POUR CONCRETE FLOOR 


12 


18 


8 


3 


ERECT BUILDING WALLS 


12 


20 


39 


2 


BACKFILL FUEL TANKS * GRADE 


1 


22 





2 


INSTALL FUEL TANKS 


1 


23 


24 





DUMMY 




24 


25 





DUMMY 




2k 


26 





DUMMY 




2k 


40 


? 


INSTALL 1 NT FIXTURES 


3 


25 
26 


27 


4 


INSTALL AIR COMPRESSOR 




14 


4 


INSTALL GREASING EQUIPMENT 




27 


14 





DUMMY 




28 


14 


1 


CONNECT LIGHTS * METER BOX 


3 


30 


34 


1 


FORM SIDEWALKS 


12 


30 


38 


2 


CONSTRUCT PUMP ISLANDS 


12 


32 


14 


2 


INSTALL FUEL PUMPS 




3k 36 


6 


POUR AND STRIP SIDEWALKS 


1 


36 


14 


5 


PAVE SERVICE * PARKING AREA 


1 


33 32 





DUMMY 




38 36 





DUMMY 




kQ 


14 





DUMMY 




k3 


16 


1 


BACKFILL BLDG 1 NT AND FDNS 


1 



FIGURE 3 



PAGE 3-S 



ANSWERS FROM CRITICAL PATH PROGRAM 



1 


J DUR COST 


DQ DESCRIPTION 


CREW 


to 


tr 




Lr 


TP 

I r 


cc 
rr 


] 


2 


2 


LAYOUT ANp EXCAVATE 




4 




£ 


9c 


9 7 


9C 
Z5 




] 


3 


15 


ORDER * DEL LT STDS * SIGNS 








1 C 
1 3 


SI 


C 9 
3Z 


a 7 
3 / 




] 


12 


30 


ORDER * DEL HYDRAULIC LIFT 








3ft 
3U 


3U 




] 


14 


3 


ERECT FENCE 


12 






a 
3 


C 9 
5* 


55 


C9 

5Z 


C9 


1 


22 


20 


ORDER * DEL FUEL TANKS 








9ft 


1 c 
1 5 


a.C 


1 3 




I 


25 


10 


ORDER * DEL AIR COMPRESSOR 








1ft 


ill 

HI-- 




HI 


lit 


1 

1 


26 


20 


ORDER * DEL GREASING EQUIP 








ZO 


a 1 
31 


51 


31 


31 


] 


32 


25 


ORDER * DEL FUEL PUMPS 








Z5 


Zo 


c a 
33 


oft 
ZO 


3 


2 


3 


1 


CONST LIGHT SIGN FOUNDAT 1 CNS1 2 




t 


a 
5 


r « 
3 1 


5Z 


It a 
49 


1 9 
1 Z 


2 


10 


3 


CONST BLDG FOUNDATIONS 


12 




Z 


r 

5 


21 


an 
30 


Z5 







12 


1 


CONST HYD LIFT FOUNDATIONS 


12 




2 


3 


29 


30 


27 


27 


1 


20 


5 


1 NSTL EXT CCNDT+PIPG * CNECT 3 


5 


2 


1 


3& 


41 


34 


19 


i. 


22 





DUMMY 






2 


2 


35 


35 


33 


lO 


3 


28 


2 


1 NSTL LIGHT STANDARD* SIGNS 


2 




15 


1 7 


52 


54 


37 






23 


1 


GLAZE WINDOWS 


2 




19 


30 


50 


5 1 


1 




L 


24 


2 


INSTALL DOORS 


2 




H9 


51 


49 


51 






O 


20 


4 


INSTALL TANK PIPING 


1 


5 


22 


2b 


37 


41 


15 




g 


4 


1C 


ERECT BUILDING ROOF 


2 




39 


fin 
I 


39 


lift 
49 






1 n 
1 u 


43 


3 


1 NSTL INT PIPING + CONDUIT 


3 


5 


5 





30 


33 


25 


25 




43 




INSTALL HYDRAULIC LIFT 




5 


30 


33 


30 


33 






1 u 


44 


1 


FINAL INSPECTION 






55 


56 


55 


5 5 






1 


18 


2 


FORM * POUR CONCRETE FLOOR 


12 




3** 


3o 


ail 

3h 


3c 











3 


ERECT BUILDING WALLS 


12 




a£ 
3o 


39 


3o 


39 








30 


2 


BACKFILL FUEL TANKS * GRADE 


1 


k 


Zo 


. Zo 


f 1 


J. a 
H3 


1 5 




9 9 


S 


2 


INSTALL FUEL TANKS 


1 




ZO 


22 


35 


37 


1 5 




?3 


24 





DUMMY 








■>() 


c 1 
3 1 


c 1 

3 ■ 


] 


1 


24 


25 





DUMMY 






51 


51 


51 


51 






24 


2'. 





DUMMY 






51 


51 


51 


51 






24 


40 


2 


INSTALL INT FIXTURES 


3 




51 


53 


53 


55 


2 




25 


27 


4 


INSTALL AIR COMPRESSOR 




5 


51 


55 


51 


55 






26 


14 


4 


iNSTALL GREASING EQUIPMENT 




h 


51 


55 


51 


55 






27 


14 





DUMMY 






55 


55 


55 


55 






23 


14 


1 


CONNECT LIGHTS * METER BOX 


3 




17 


18 


54 


55 


37 


37 


30 


34 




FORM SIDEWALKS 


12 




28 


29 


43 


44 


15 


30 


30 


2 


CONSTRUCT PUMP ISLANDS 


12 




28 


30 


48 


50 


20 




32 


14 


2 


INSTALL FUEL PUMPS 




5 


30 


32 


53 


55 


23 


23 


34 


36 


6 


POUR AND STRIP SIDEWALKS 


1 




29 


35 


44 


50 


15 




36 


14 


5 


PAVE SERVICE * PARKING AREA 


1 




35 


40 


50 


55 


15 


15 


38 


32 





DUMMY 






30 


30 


53 


53 


23 




38 


36 





DUMMY 






30 


30 


50 


50 


20 


5 


40 


14 





DUMMY 






53 


53 


55 


55 


2 


2 


43 


16 


1 


BACKFILL BLDG INT AND FDNS 


1 


k 


33 


3k 


33 


34 







PROJECT COMPLETION 
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FIGURE 4 

corner filling station example problem 

i j our cost qo description 
12 2 layout and excavate 



PAGE 4-S 



DAY- 



1 3 
1 12 
1 14 
1 22 
1 25 
1 26 

1 32 

2 3 
2 10 
2 12 

2 20 

3 28 

4 23 
4 24 
6 20 
8 4 

10 43 
12 43 
14 44 
16 18 
18 8 
20 30 
22 6 

24 40 

25 27 

26 14 
28 14 
30 34 
30 33 
32 14 



15 
30 
3 
20 
10 
20 
25 
1 
3 
1 
5 
2 
1 
2 
4 
10 
3 
3 
1 
2 
3 
2 
2 
2 
4 
4 
1 



4 XX 

ORDER * DEL LT STDS * SIGNS 
ORDER * DEL HYDRAULIC LIFT 
ERECT FENCE 12 
ORDER * DEL FUEL TANKS 
ORDER * OEL AIR COMPRESSOR 
ORDER * DEL GREASING EQUIP 
ORDER * DEL FUEL PUMPS 
CONST LIGHT SIGN FOUNDATIONS 12 
CONST BLDG FOUNDATIONS 12 
CONST HYD LIFT FOUNDATIONS 12" 
INSTL EXT CGNDT+PIPG * CNECT 3 5 
INSTL LIGHT STANDARD* SIGNS 2 
GLAZE WINDOWS 2 
INSTALL DOORS 2 
INSTALL TANK PIPING 1 5 

ERECT BUILDING ROOF 2 
INSTL INT PIPING + CONDUIT 3 5 
INSTALL HYDRAULIC LIFT 5 
FINAL INSPECTION 
FORM * POUR CONCRETE FLOOR 1 2 
ERECT BUILDING WALLS 12 
BACKFILL FUEL TANKS * GRADE 1 4 
INSTALL FUEL TANKS 1 45 

INSTALL INT FIXTURES 3 
INSTALL AIR COMPRESSOR 5 
INSTALL GREASING EQUIPMENT 5 
CONNECT LIGHTS * METER BOX 3 
FORM SIDEWALKS 12 
CONSTRUCT PUMP ISLANDS 12 
INSTALL FUEL PUMPS 5 
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CORNER FILLING STATION EXAMPLE PROBLEM 

I J OUR COST QD DESCRIPTION DAY- 12345 

34 36 6 POUR AND STRIP SIDEWALKS 1 

36 1 4 5 PAVE SERVICE * PARKING AREA 1 

43 16 1 BACKFILL BLDG INT AND FDNS 1 J 
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